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FOREWORD 


This report describes a dynamic pressure data base and data 
base management system developed to characterize the Space 
Shuttle Main Engine (SSME) dynamic pressure environment. 
The data base represents dynamic pressure measurements 
obtained during single engine hot firing tests of the SSME. 
Software is provided to permit statistical evaluation of 
selected measurements under specified operating conditions. 
An interpolation scheme is also included to estimate 
spectral trends with SSME power level. This report was 
prepared by Wyle Laboratories Scientific Services and 
Systems Group for the National Aeronautics and Space 
Administration, George C. Marshall Space Flight Center. The 
work was performed under NASA contract NAS 8-34343, entitled 
"Flow Dynamic Environments in High Performance Rocket 
Engines . " 

The author wishes to acknowledge the contribution to this 
study by Dr. G. Meares, Chief Architect of the data base 
management software described herein. Messrs. B. Dobbs and 
D. Duck contributed long hours over a digitizer pad to 
accomplish data base input. The singular value 
decomposition software for spectrum interpolation was 
developed by Dr. J. Jong. Mr. T. Nesman, MSFC technical 
contract monitor, provided continuing support through 
informal project reviews and served as a focal point for 
definition of SSME data requirements. 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

112 


113 


Maximum Time 

Channel Descriptor Frequency Slice 

(Time History or PSD) (Hz) (Sec) 


THRUST 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOT TURB DR PR 
LPFP DS PR 

LPOP DS PR 

I 

HPOP BAL CAV PR2 

I 

MCC HOT GAS IN PR 


1 

LPOT TURB DR PR 


OPB PC PR 


HEX OUTLET 

I 

THRUST 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
MCC HOT GAS IN PR 
PBP DS PR 
LPOP DS PR 

I 

HPOP BAL CAV PR2 

I 


20.000 30 
150 
280 

30 

150 

280 

30 

150 

280 

30 

II 150 

280 

40.000 30 

I 150 

f 280 

5,000 30 

1 150 

T 280 

20.000 30 
150 
280 

30 

150 

280 

30 

w 150 

280 


20,000 

30 

i 

150 

T 

280 

5,000 

150 

? 

280 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

113 


114 

t 


Maximum Time 
Channel Descriptor Frequency Slice 

(Time History or PSD) (Hz) (Sec) 


HPOP BAL CAV PR2 

i 

? 

HPOP DS PR 


MCC HOT GAS IN PR 
PBP DS PR 


t 

LPFP DS PR 

I 

LPOT TURB DR PR 


OPB PC PR 


MCC LONG ACCEL 1 
OPB PC PR DC 


THRUST 
LPOP DS PR 
HPOP BAL CAV PR2 


20,000 

5,000 

I 

20,000 


40.000 
5,000 

I 

20.000 


5,000 

20 ,toO 

I 

5,000 

I 

20,000 

40.000 
5,000 

I 

20.000 

♦ 


30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

280 

30 

150 

280 

30 

150 

280 


DATA PLOT LISTING FOR TEST STAND A3 (Continued)i 


Maximum Time 
Channel Descriptor Frequency Slice 

Test (Time History or PSD) (Hz) (Sec) 


114 HPOP BAL CAV PR1 

HPOP DS PR 
MCC HOT GAS IN PR 
PBP DS PR 
LPOT TURB DR PR 
LPOP DS PR 

I 

HPOP BAL CAV PR2 

I 

HPOP DS PR 

I 

MCC HOT GAS IN PR 

♦ 

PBP DS PR 

* 

LPFP DS PR 

1 

LPOT TURB DR PR 


OPB PC PR 

♦ 

HPOP DS PR 

I * 

115 THRUST 

LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
MCC HOT GAS IN PR 
PBP DS PR 
HPFP DS PR 
LPOP DS PR 

I ♦ 


20,000 


5,000 

20,000 


30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 


20,000 


30 

150 

280 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Maximum Time 
Channel Descriptor Frequency Slice 

Test (Time History or PSD) (Hz) (Sec) 


115 HPOP BAL CAV PR2 


MCC HOT GAS IN PR 


f 

PBP DS PR 

■ \ 

LPFP DS PR 

I 

LPOT TURB DR PR 


OPB PC PR 

1 

HPFP DS PR 

t 

HOT GAS MAN PR3 

I 

OPB PC PR DC 

I * 

116 THRUST 

LPOP DS PR 
. HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
MCC HOT GAS IN PR 
PBP DS PR 
OPB PC PR 
HPFP DS PR 
HOT GAS MAN PR3 
HPFP BAL CAV PR 


5,000 

20,000 


40.000 

I 

20.000 


5,000 

I 

20,000 


30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

280 

30 

150 

30 

150 

280 

30 

150 

280 

30 

150 

280 


DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Maximum Time 
Channel Descriptor Frequency Slice 

Test (Time History or PSD) (Hz) (Sec) 





Test 

116 


117 


DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Channel Descriptor 
(Time History or PSD) 

HPFP BAL CAV PR 

I 

OPB PC PR DC 

1 

THRUST 
LPOP DS PR 
HPOP DS PR 
MCC HOT GAS IN PR 
PBP DS PR 
LPFP DS PR 
LPOT TURB DR PR 
OPB PC PR 
HPFP DS PR 
HPFP BAL CAV PR 
LPOP DS PR 


HPOP DS PR 

I 

MCC HOT GAS IN PR 


f 

PBP DS PR 

♦ 

LPFP DS PR 

I 

LPOT TURB DR PR 

I 

OPB PC PR 

I 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 30 


150 

280 

4 

30 

150 

280 


5,000 30 

i 150 

f 297 

20.000 30 
150 
297 

30 

150 

297 

30 

,, 150 

297 

40.000 30 

I 150 

? 280 

20.000 30 
150 
297 

30 

150 

297 

30 

150 

297 

30 

,, 150 

297 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

117 


118 


Channel Descriptor 
(Time History or PSD) 

HPFP DS PR 

I 

HPFP BAL CAV PR 

I 

OPB PC PR DC 

* 

THRUST 
LPOP DS PR 
HPOP BAL CAV PR1 
PBP DS PR 
LPOP DS PR 

I 

MCC HOT GAS IN PR 


PBP DS PR 

I 

HPFP BAL CAV PR 

I 

OPB PC PR DC 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 30 


150 

297 

30 

150 

297 

30 

150 

297 


20.000 30 
150 
280 

30 

150 

280 

40.000 30 

I 150 

f 280 

20.000 30 
150 
280 

30 

150 

280 

30 

i r 150 



7501 13 THRUST (UNFIITERED 



TIME (SEC) 










750112 LPFP OS PR S+ 30.01H0 



CL (AOMN 


FREQUENCY (HZ) 



750113 LPFP DS PR S+ 150.01H0 



0. WOMN 


FREQUENCY (HZ) 



750113 tPFP D$ PR S+ 380.01H0,'S 



0. IftOMN 


FREQUENCV (HZ) 



750118 IPOP DS PR St 30.01H0,'S 



o 

X 


a WOMN 


FREQUENCY (HZ) 



750112 LPOP DS PR S* 15O.01H0 



a. uonzn 


FREQUENCY (HZ) 



750112 IPOP DS PR S+ 230.01H0 



a. noMN 


FREQUENCY <HZ) 



7S«lia HPOP BAL CAW PR2 S+ 3«.A1H0,'S 



CL IHOMN 


FREQUENCY (H2> 



750112 HPOP BAl CAV PR2 S+ 150.01H0,'S 



a. u0\:n 


FREQUENCY (HZ) 



7501 12 HPOP BAL CAW PR2 S+ 280.01H0 



a. OOMN 


FREQUENCY (HZ) 



•JSftlia WCC HOT GR3 IM PR S+ 3e.QiHB,*S 



a womn 


FREQUENCY (HZ) 



750112 ncc HOT GAS IN PR St 30.01H0 



a. inosiN 



7501 IS ncc HOT GAS IN PR St 150 . 01 H 0 ,'S 



CL (flOMN 


FREQUENCY (HZ) 



{?+ l&tf.tJIHtf, 



a, (AO MN 






FREQUENCV (HZ) 





7S0113 LPOT TURB DR PR S+ 30.01H0 



Q. 


WO\IN 


FREQUENCY <HZ> 



750118 LPOT TURB DR PR 6 * 30.01H0 



& l»OMN 


FREQUENCY <HZ) 



750112 LPOT TURB OR PR S+ 15O.O1H0,'S 



0. IAO\ZN 


FREQUENCY (HZ) 



750112 LPOT TURB DR PR St iSO.0iH0,'S 



<L WON ZN 


FREQUENCY (HZ) 



750112 IPOT TIIRB DR PR S4 280.01H0, 'S 



CL WO \ IN 


FREQUENCY (H2) 



750118 LPOT TURB DR PR S+ B80.eiH0,'S 



CL WOMN 


FREQUENCY (HZ) 



7sena opb pc pr s* 3o.oiho 



CL U9VSN 


FREQUENCY (HZ) 







750112 HEX OUTLET Si- 30.01H0,'S 



FREQUENCY (HZ) 



7501ia HEX OUTLET S+ iSO.01H0,'S 



FREQUENCY (HZ) 



750112 HEX OUTLET 54 288.01H0 





FREQUENCY (HZ> 



Percent of Hated Power 



TIME (SEC) 









20K HZ 










750113 LPOP OS PR St 30.01H0,'S 



0. (DOMN 


FREQUENCY (HZ) 



750113 LPOP DS PR S+ 150.O1H0.'S 



CL IA0NZN 


FREQUENCV CHZ) 



750113 LPOP DS PR S+ a80.01H0 



O. (DON SN 


FREQUENCY (HZ) 


750113 HPOP BAL CPU PR2 S+ 30.01H0 



a. inoMN 


FREQUENCY (HZ) 



760113 HPOP BAl CAU PR2 S ♦ 150.01H0 



© 


© 


FREQUENCY (HZ) 



s,'0Hio*esi +s add nwo iva dOdH enesi 



Q. tf)OMN 


FREOUENCV (HZ) 


750113 HPOP BfiL CAU PR2 S ♦ 280.01H0 



© 


FREQUENCY (HZ) 



750113 HPOP BAL CAU PR2 S+ 280.01H0,'S 



a. WON X N 


FREQUENCY <HZ> 



760113 HPOP DS PR S+ 30.01H0 



a. wo \ zn 


FREQUENCV (H2> 



756113 HPOP DS PR S+ 156.61H0 



a. mos in 


FREQUENCY <H2) 




CL (AOSSN 


FREGUENCV <HZ> 



FREQUENCY (HZ) 



s.'eme'oss +s ad sa dOd« cues*. 



CL V)0\ZN 


FREQUENCY (H2) 


750113 NCC HOT GAS IN PR St 30.01H0 



CL IDOMN 


FREQUENCY (HZ) 



750113 ftCC HOT GAS IN PR S+ 30.01H0 



O. UX5SIN 



FREQUENCY (HZ) 


750113 MCC HOT GAS IN PR S + 150.01HO,'S 



0. WON IN 


FREQUENCY (HZ) 





750113 ncc HOT GAS IN PR S+ 880.01H0»'S 



a. «OMN 


FREQUENCY (HZ) 



750113 PBP DS PR S* 30.01H0 



a. no\ZN 


FREQUENCV (HZ) 




760113 P8P DS PR S+ 160.01H0, 'S 



Q. WOMN 


FREQUENCY (HZ) 



750113 PBP DS PR S+ 150.01H0 



a. inoviN 


FREQUENCY (HZ) 



750113 PBP DS PR S+ 28O.01H0,'S 



o. 


WO MN 


FREQUENCY (HZ) x 10 



750113 PBP DS PR ! St 28O.01H0 



Q. (AO\IN 


FREQUENCY (HZ) 



750113 LPFP DS PR S+ 30.01HO,'S 



O. mOMN 


FREQUENCY (HZ) 



750113 LPFP DS PR S+ 1S0.01H0.'S 



CL 


(OCMN 


FREQUENCY (HZ) 



760113 tPFP DS PR S* S80.01H0, 'S 



a. «OMN 


FREQUENCY IHZ> 



758113 LPOT TURB DR PR j S+ 30.81H8.'S 



O. (l)OMN 


FREQUENCY (HZ) 



750113 LPOT TURB DR PR S+ 30.01H0 



Q. ID9MN 


FREQUENCY <HZ) 


750113 LPOT TURB DR PR S+ 150.01H0,'S 



0. WON IN 


FREQUENCY (HZ> 



750113 LPOT TURB DR PR S+ 150.01H0 



0. (AON.ZN 


FREQUENCY (HZ) 


750113 LPOT TURB DR PR S+ S&O.OIHO.'S 



a. UIOMN 


FREQUENCY (HZ) 



750113 LPOT TURB DR PR _ S4 280.01H0 



a. I/IOMN 


FREQUENCY (HZ) 




750113 OPB PC PH s+ 30.01H0.'S 



0. WOMN 




750113 0P8 PC PR S+ 150.O1H0 



a 


(/IO\2N 


(HZ 



CL (AO X ZN 


750113 ncc LONQ ACCEL 1 $4 a80.01H0,'S 



a. wo \ xm 


FREQUENCY (HZ) 


750113 OPB PC PR DC S+ 30.01K0 



a . «s\:n 



759113 OPB PC PR DC S+ 30,01H0,'S 



<L «OMN 


FREQUENCY CHZ) 




750113 OPB PC PR DC St 150.01H0 



a. (flOMN 


FREQUENCY (HZ) 





750113 OPB PC PR DC S+ S80.01H0 



FREQUENCV (H2) 



7S0114 THRUST (UNFILTERED 



(03S) auu 















750114 LPOP DS PR S+ 30.01H0 



a. ino\iN 


FREQUENCY (HZ) 



750114 LPOP DS PR S + 150.01H0 



FREQUENCY (HZ) 



7S0114 LPOP DS PR S+ EB0.O1H0,'S 



Q. IliOMN 


FREQUENCY (H2) 


750114 HPOP BAL CM PR2 S+ 30.01H0 



a. uionxn 


FREQUENCY (HZ) 



750114 HPOP BAt CAU PR2 S+ 150.01H0 



a uo\zn 


PREQUEHCV (HZ) 



750114 HPOP BAL CAV PR2 Si 880.01H0 



0. »OMN 


FREQUEHCV (HZ) 



7S0114 HPOP DS PR S+ 30.0IH0 



a. tisos zn 


FREQUENCY (HZ) 



0H10'0SI >s dd SO dOdH W0S4 



a «ci\jn 


FREQUENCY CHZ) 



7501 H HPOP DS PR S+ 280.01H0 



0. UOMN 


FREQUENCY <H2) 




Q. ttflMN 


(HZ) 



750114 MCC HOT GAS IN PR S+ 150.01H0 



a. u>o n x n 


FREQUENCY <HZ> 



750114 I1CC HOT GAS IN PR S+ a80.01H0,'S 



FREQUENCY <HZ) 



FREQUENCY (HZ) 



750114 PBP DS PR S+ 150.01H0,'S 



a. #OMN 


FREQUENCY (HZ) 



750114 PBP DS PR S+ 280.01H0 


f 



O. 


FREQUENCY (HZ) 



750114 LPFP DS PR S+ 30.O1H0,'S 



a. i»o\:n 


FREQUEHCV (HZ) 


750114 LPFP DS PR S+ 150.01H0 



Q. KIOMN 


FREQUENCY (HZ) 



750114 LPFP DS PR S+ 280.01H0 



CL V)<3 \IN 


FREQUENCY (HE) 




FREQUENCY (HZ> 




FREQUENCY (HZ) 


750114 LPOT TURB DR PR S+ 150.01H0 



O. tftOMN 


FREQUENCY (HZ) 



750114 LPOT TURB DR PR S+ 1S0.01H0, 'S 



Q. OIOMN 


FREQUENCY (HZ) 



750114 LPOT TURB DR PR S* 880.C1H0 



CL (AOSSN 


FREQUENCY (HZ) 




O. «OMN 


750114 OPB PC PR 



Q. IDOMN 


FREQUENCY <HZ) 



750114 OPB PC PR S+ 1S0.0 



O. WOMn 


FREQUENCY CHZ) 



750114 OPB PC PR S+ 280.0 



a. moMN 


FREQUENCY (HZ) 



750114 HPFP DS PR 5 * 30.01HO 


© 







(n 

i © 


CL WO \IN 


FREQUENCV (HZ) 


7501H HPFP DS PR S* 150.01H0 



a. vtONZN 


FREQUENCY (HZ) 



750114 HPFP OS PR S+ 280.01H0 



& VIOMN 


FREQUENCV (HZ> 



rcent of Rated Power ie 



TIME (SEC) 




750115 HPOP BAL CAU PR2 (1 - 20K HZ 



TIME (SEC) 



7S011S HPOP BAL CAO PR1 (1 - 20K HZ 



TIME (SEC) 





20K HZ 






750115 IPOP DS PR S+ 30.01H0 



<s> 




cn 

I 9 



OL WON in 


FREQUENCY (HZ) 



7501 IS LPOP DS PR S+ 1SO.01H0 



O. I/IOMN 


FREQUENCV (H2) 


750115 LPOP DS PR S+ E80.01H0 



a (OOMN 


FREQUENCY <HZ) 



750115 HPOP BAL CAU PR2 S+ 30.01H0 



CL. (AOMN 


FREQUENCY (HZ) 




Q. IftONXN 



750115 HPOP BAL CAU PR2 S+ 150.01H0 



FREQUENCY (HZ) 



750115 HPOP BftC CAU PR2 S+ 150.01H0 



9 


FREQUEHCV (HZ) 






FREQUENCY <HZ> 



750115 HPOP 6AL CPU PR2 St 280.01H0,'S 



OL U>OMN 


FREQUENCY (HZ) 




Q. (AOSZN 


FREQUENCY (HZ) 





a. (AOMN 



750115 HCC HOT GAS IN PR S+ 150.01H0 



0. i/)C>\ ZN 


FREOUENCV (HZ) 



7S0US (ICC HOT GAS IN PR S + 1B0.01H0 


(A 



CL <fl<3\IN 




0. UXJMN 


FREQUENCY (H2) 



<L tflOMN 



750115 PBP DS PR S+ 30.01H0,'S 



a UIOMN 


FREQUENCy (HZ) 





750115 PBP DS PR Si 280.01H0,'S 



CL iaomn 


FREQUENCY (HZ) 



750115 LPFP OS PR St 30. 01 HO 



a. #OMN 


FREQUENCY (HZ> 



75011S LPFP DS PR Si 1E0.01H0 



a. noMN 


FREQUENCV CHZ) 



750115 LPFP OS PR S ♦ 280.01H0 



0. UlOMN 


FREQUENCY (HZ ) 



750115 LPOT TURB DR PR Si 30.01H0 



O. IftOMN 


FREQUENCY (HZ) 



750115 LPOT TURB DR PR S+ 30.01H0 



a coo n xn 


FREQUENCY (HZ ) 


750115 LPOT TURB DR PR S+ 15O.01H0,'S 



O. IA9MN 


FREQUENCY (H2) 



750115 LPOT TURB DR PR S+ 15O.O1H0,'S 



a. «10\IN 


FREQUENCY (HZ) 



750115 LPOT TURB DR PR S+ 150.01H0 



a UOMN 


FREQUENCV (HZ) 



750115 LPOT TURB DR PR S + H80.01H0 



a. mo sin 


FREQUENCY (HZ) 



750115 LPOT TURB DR PR S+ 280.01H0 



a. UlOMN 


FREQUENCY (HZ) 





750115 OPB PC PR S+ 150.0 



a. wcssn 


FREQUENCV (HZ) 


7501 IS HPFP DS PR S+ 30.OIH0 



O. IftOMN 


FREQUENCV (HZ) 


?seii5 HPFP DS PR s+ 150 . 01 H 0 , 'S 



Q. 


«0MN 


FREQUENCY (HZ) 



0HT 0*083 vs ild SQ didH SII0S4 



a. wo\sn 


FREQUENCY (H2> 



750115 HOT GAS HAN PR3 s+ 30.01H0 



0. Uicj \IN 


FREQUENCY (HZ) 



7501 IS HOT CAS PIAH PR3 S+ 150.01H0 



0. «<3MN 


FREQUENCY (HZ) 



750115 HOT GAS HAN PR3 St 280.01HO 



I ® 



m 

i ® 


in 

i ® 


<0 
i ® 


Q. WON XfSl 


FREQUENCY (HZ) 



750115 OPB PC PR DC S+ 30.01H0 



a. «OMN 


FREQUENCY (HZ) x 10 



75011S OPS PC PR OC S+ 1S0.01H0 



0. IflOMN 


FREQUENCV (H2) 



760115 OPB PC PR DC S+ 280.01H0 



a. (AO V XN 














ZH 7S93 - I) Wd SO dfld 



rine (sec) x 10 













750116 LPOP OS PR St 30.01H0 





FREQUENCY (HZ> 



750116 LPOP DS PR S+ 30.01H0,'S 



CL (flCIMN 


FREQUENCY (HZ) 



750116 LPOP DS PR S+ 1 50. 01 H0, 'S 



Q. tfJOMN 


FREQUENCY (HZ 1 









750116 WOP BftL CPU PR2 S> 30. OHIO, ' S 



CL IDOMN 


FREQUENCV (HZ) 



7501)6 HPOP Bfti CAU PR2 S+ 30.01H0 



CL U»0\S^ 


FREQUENCY (HZ) 



7SG1I6 HPOP BAl CAU PR2 S+ ISA.eiHA.'S 



CL (AOMN 


FREQUENCY (HZ) 



750116 HPOP BAL CAU PR2 St 150.01H0,'S 



a. (AONXN 


FREQUENGV (HZ) 



750116 HPOP BAL CAU PR2 S+ 280.01H0 



Q. «OVXN 


FREQUENCY (HZ) 



760116 HPOP BAl CAU PR2 S* S88.O1H0 



a. <no \ in 


FREQUENCY (HZ) 



>S »d SQ dOdH 9mSi 



a. iacimn 


FREQUENCY (HZ) 



7501 16 HPOP DS PR S+ 150.01H0 



0. WOMN 


FREQUENCY (HZ) 



750116 HPOP DS PR S+ 280.01H0,'S 



O. WON IN 


FREQUENCY (HZ) 



0HI0*0E +S yd MI SWO J.OH DOW 91I0SE 



a i»8\in 


FREQUENCY (HZ) 



750116 ncc HOT GAS IN PR S+ 30.01H0 




750116 ncc HOT GAS IN PR S+ 150.01H0 



FREQUENCY (HZ) 



7S011S ncc HOT GAS IN PR St 1S6.01H0 



a. tna mm 



750116 MCC HOT CAS IN PR S+ eS0.01H0,'S 



a. wasiN 


FREQUENCY <HZ) 



750116 HCC HOT GAS IN PR Si B80.01H0 
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